Generalized solutions of Goursat-type problems in R 2 -space were defined and studied in papers [1], [2] . Similar results concerning the R 3 -space were obtained in Chapter II of the unpublished paper [5] (which was based on [4]), and for another Goursat problem in [3]*). In this paper, which contains the results of [5], we examine generalized solutions of a Goursat-type problem in R n -space where n is an arbitrary positive integer not less than three. Our argument is based on papers [7] and [8] .
Introduction
Generalized solutions of Goursat-type problems in R 2 -space were defined and studied in papers [1] , [2] . Similar results concerning the R 3 -space were obtained in Chapter II of the unpublished paper [5] (which was based on [4] ), and for another Goursat problem in [3] *). In this paper, which contains the results of [5] , we examine generalized solutions of a Goursat-type problem in R n -space where n is an arbitrary positive integer not less than three. Our argument is based on papers [7] and [8] .
The problem and assumptions
Let Q be the parallelepiped Each function having the said properties is called a classical solution (briefly c.s.) of the (S)-problem. Now, we are going to define generalized solutions (briefly g.s.) of the (<9)-problem (our definition originates from those in [1] , [2] ).
To this end let us consider a sequence {(<9 m )} (where m £ N; m > mo with mo being a sufficiently large positive integer) of Goursat problems which are formulated analogously to (&) III. The function F is continuous. 
Auxiliary theorems
. Denote the terms on the right-hand side of (2.6) by e^xW) and e?( X W), successively, and let e > 0 be arbitrarily fixed.
It is well known (cf [9] , p. 152) that there is a number m* € N such that
, where A = maxi< t < n A{, and as a consequence we can assert that there is a number rh £ 6 N such that Proof. Suppose that Sk and Si (k ^ /) intersect at a point x = (is) € i2 where 0 < xk < Ak or 0 < ¿i < Ai. Then 
.,»). S=1
Basing on (1.5), (1.6) and (2.11), we obtain /r(*< fc > u=/r(*(0)) < Kx n X^mx") < K\ n xw n 40 < s=l S-1 r=l
(s ^ I; 0 < xk < Ak), as required. Proof. The proof of (2.23) is analogous to that of (2.4), and (2.24) follows from (2.1) and (2.21). It is also clear that NQ € C°°(f2i).
Thus, it suffices to prove (2.25). To this end let us observe that by (1.7) an (2.21) we have (cf. (2.5')) Proof. By (1.7) and (2.21) we can write
where t; 0 is an arbitrarily fixed positive integer such that 1 < VQ < n; vo ^ Now, it suffices to repeat the argument used in paper [2] , p. 636 (with the replacement of 2p by c r ) to obtain the inequality (2.27) ITO(* (0 )II < As VQ (1 < VQ < n; VQ i) has been arbitrarily fixed, (2.27) yields the thesis (2.26). Q.E.D.
We shall end this section with the examination of the Bernstein polynomials m (2.28) F»(x) = £ F(x knh Jw kn) (x) *"=0 tends uniformly in Q to the limit
when TO tends to infinity.
The (0 m )-problems
It follows from the results of Section 2 (cf. Lemmas 2.1, 2.2, 2.4 and 2.5, and the properties of F m ) that the functions /f 1 , N™. and F m given by (2.2), (2.21) and (2.28), respectively satisfy the assumptions of paper [8] 
Generalized solutions of the (<5)-problem
We shall prove the following theorem Proof. Let N 3 m > tuq, mo € N being sufficiently large, and consider the sequences of functions {/•"}, {-/V,™} and {F m } given by (2.2), (2.21) and (2.28), respectively, and the sequnce of Goursat problems {((3 m )} generated by these functions (i.e. such that, for each N 3 m > mo, the said functions //"•, N™ t and F m are the given functions appearing in (0 m )). We know from Lemmas 2.1 and 2.4, and formula (2.28), that the aforesaid functions //", jV, ™ and F m (i = 1,2,...,n; r = 0,1,...,) satisfy relations (1.3), respectively.
We also know from Section 3 that each of the (0 m )-problems has a solution u m given by formula (3.1) together with (3.2)-(3.7).
Thus, in order to prove Theorem 4.1 it is sufficient to show that relation (1.4) is satisfied, where u m and u are given by (3.1) and (4.1), respectively.
Let e > 0 be a given positive number and observe that (cf. ) and (4.14), and using an argument similar to that in the proof of (4.12), we get Choosing xq € N so that -< j, we can conclude that there is a number JV 9 TO2 = rri2{e) > mo such that The validity of this theorem follows from the results obtained in [8] .
